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1. Introduction 
The number of children worldwide diagnosed with ADHD increases every year. As 
information about the medical risks associated with ADHD medication is becoming more 
widely understood, it is not surprising that large numbers of parents are seeking alternative 
therapies as a response to concerns about the physiological and psychological effects of the 
drugs.  
A growing number of clinicians also support alternative therapies, arguing that an emphasis 
on medical therapy alone focuses only on control of symptoms, rather than attending to the 
need for children to develop important behavioral and social skills (Zametkin, & Ernst, 1999).  
While the use of alternative approaches such as yoga, meditation, exercise, special diets, and 
nutritional supplements for treating children with ADHD is becoming widespread, little is 
known about the effectiveness of many of these approaches. There is a growing body of 
research on the beneficial effects of meditation on health risks, psychosocial factors, and on 
brain development. However there is little published research about the use of meditation 
for ADHD.  
2. Stress, anxiety and ADHD 
ADHD is associated with impaired executive function, specifically brain circuitry governing 
behavior (Bush, et al., 2005; Durston, et al., 2004; Zametkin, et al., 1993). Dysfunction of these 
circuits leads to impulsivity and lack of normal social inhibition. It also leads to impaired 
working memory, inability to focus attention, and impaired temporal organization.  
Stress interferes with executive function and behavior regulation (McEwen, 1998). Stress-
impaired executive function is associated with impaired working memory, impaired 
impulse control, and lack of mental flexibility and coping strategies. Stress also dramatically 
compromises selective attention and the ability to sustain attention (Lupien, et al., 2005). 
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In comparing symptoms of stress and symptoms of ADHD, there is a striking similarity. 
Recent research sheds light on the relationship between stress and ADHD. Vance, et al., 
demonstrated dysfunction of the right prefrontal regions of the brain in ADHD children 
(2007). This region is responsible for developing coping strategies, influencing the ability to 
handle stress. Chronic acute stress damages the body's ability to return to non-stress levels, 
leading to chronically elevated levels of cortisol, a biochemical marker of stress. In children 
with ADHD high cortisol levels impair executive function, self-regulation, and letter 
knowledge (Blair, Grange, & Razza, 2005).  
Chronic stress can originate not only from emotional causes but can also result from 
physical origins. Studies of premature birth and birth weight show an association between 
physical stress and risk of ADHD. Danish researchers found that babies born prematurely 
had up to 70% greater risk of ADHD. Similarly, babies born of low birth weight had 50-90% 
greater risk of ADHD, depending on the weight at birth (Linnet, Wisborg, Agerbo, Secher, 
Thomsen, & Henriksen, 2006).  
Early experiences of stress are believed to affect the level of responsiveness of the 
hypothalamic-pituitary-adrenal axis and the autonomic nervous system. Young children 
exposed to chronic stress can become conditioned to higher levels of adrenaline. This raises 
the “set point,” making these children more vulnerable to stress, resulting in situations more 
easily triggering stress responses.  
3. Pharmaceutical treatment 
The United States Centers for Disease Control and Prevention estimates that over 66% of 
children diagnosed with ADHD are taking medication (CDC, 2008). The agency states, 
however, that concern persists regarding the side effects and long-term health outcomes 
associated with these drugs (CDC, 2005). 
Further, the long term effectiveness of pharmaceutical treatment is mixed. The largest study 
conducted on ADHD treatment was the Multimodal Treatment Study of Children with 
ADHD, referred to as the MTA, published in 1999, which reported effectiveness of drug 
treatment (MTA Cooperative Group, 1999). However follow-up studies at three years and 
eight years, reported no significant differences in symptoms among the children who 
received the intensive drug treatments and those who did not (Molina, et al. 2009; Jensen, et 
al. 2007). Additionally, those on the drug regimens had significantly higher rates of 
delinquency and substance use (Molina, Flory, Hinshaw, Greiner, Arnold, & Swanson, 
2007). 
Persistent and negative side effects of the drugs include sleep disturbances, reduced 
appetite, weight loss, suppressed growth, and mood disorders. The long-term effects are not 
fully known at this time; however evidence suggests risks of cardiac disorders and sudden 
death, liver damage, and psychiatric events. The side-effects and long-term health outcomes 
associated with the drug treatment have potentially important health implications for the 
millions of children who are currently taking medication for ADHD (CDC, 2005). 
Consequently, there is a growing interest in alternative treatment options, such as 
nutritional approaches, meditation, and yoga. 
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4. Meditation 
There are many systems of meditation, which differ widely from one another in their 
procedures, content, beliefs, and goals. Research has shown that the different techniques 
have different subjective and objective effects. Meditation types have generally been 
classified into two categories: techniques of concentration or techniques of contemplation 
(Shapiro, 1982). Each of these different techniques uses different processes and thus has 
different effects (Orme-Johnson, & Walton, 1998; Shear, 2006).  
Most recently, Travis and Shear (2010) identified three types of meditation practices, 
classified according to their EEG signatures and the corresponding cognitive processes. The 
three classifications are focused attention, open monitoring, and automatic self-
transcending.  
Techniques of focused attention are concentration techniques, and are associated with 
voluntary sustained control of attention to keep it focused on the object of meditation, such 
as an event, image, or sound. The brain activity during concentration meditations is 
characterized by EEG in the beta-2 (20-30 Hz) and gamma (30-50 Hz) frequency bands. 
Open monitoring or mindfulness-based techniques, involve dispassionate non-evaluative 
monitoring of ongoing experience. These techniques are characterized by frontal theta (5-8 
Hz) EEG, and perhaps occipital gamma (30-50 Hz) EEG. Automatic self-transcending 
meditation is defined as effortless transcending of the meditation process itself (Travis & 
DuBois, 2004; Travis & Shear, 2010). EEG activity of an automatic self-transcending 
technique is associated with alpha-1, characteristic of reduced mental activity and 
relaxation. 
Research has shown improvements in attention and flexibility among a study group that 
was using various different forms of meditation (Rutschman, 2004), and in ADHD 
symptoms using Sahaja yoga meditation, a form of contemplative or open monitoring 
meditation (Harrison, Manocha, & Rubia, 2004). 
The Transcendental Meditation technique falls into the category of automatic self-
transcending. Concentration and open monitoring meditations both require some mental 
effort (i.e., holding attention on its object or maintaining a stance of open monitoring, 
respectively).  The Transcendental Meditation technique is said to automatically lead to the 
experience of “consciousness itself,” awareness without any objects of awareness, a low-
stress state called transcendental or pure consciousness (Travis & Pearson, 2000). 
It is described as a simple and effortless, non-religious mental technique that is easy to learn, 
and does not require the ability to concentrate or control the mind. Regular practice of the 
technique creates a state referred to as "restful alertness." The term reflects a combination of 
markedly decreased metabolism, heart rate, respiration rate, and blood flow to the limbs, 
similar to deep rest or sleep; while at the same time mental alertness is maintained, as 
measured by EEG (Dillbeck, & Orme-Johnson, 1987; Jevning, Wallace, & Beidebach, 1992; 
Orme-Johnson, 1973; Travis, & Wallace, 1999; Wallace, 1970). 
EEG measurements also show increases in brain coherence both during the practice of the 
Transcendental Meditation technique and afterwards in activity (Travis and Shear 2010; 
Dillbeck & Araas-Vesely, 1986; So & Orme-Johnson, 2001). The primary areas of brain 
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activated during the practice are the frontal and prefrontal executive areas responsible for 
attention, executive function, emotional stability, and anxiety (Dixon, et. al., 2005; So, 2001; 
Fergusson, 1993; Gaylord, Orme-Johnson, & Travis, 1989). 
Positive effects of the Transcendental Meditation technique extend to the noradrenergic 
networks (Jevning, Wallace, & Beidebach, 1992; Jevning, Wilson,& Davidson, 1978; 
MacLean, Walton, Wennenberg, et. al., 1997; Walton, Gelderloos, & MacRae, 1995). The 
practice of the technique results in a decrease in the stress hormone cortisol, both during 
meditation and longitudinally, outside meditation during activity. Practice of the technique 
increases serotonin availability, improving mood and reducing the activation of the brain 
centers for fear, anxiety, and anger. 
The use of the TM technique for stress reduction in adolescents has resulted in improvement 
in school behavior, decreases in absenteeism and rule infractions, and reduction in 
suspensions due to behavior-related problems (Barnes, Bauza, & Trieber, 2003). Students 
practicing the TM technique show higher performance on scales of self-actualization 
(Alexander, Rainforth, & Gelderloos, 1991), increased emotional regulation, and improved 
well-being (Rosaen & Benn, 2006), as well as improved academic performance. 
This chapter describes two research studies examining the effects of the Transcendental 
Meditation technique in reducing stress, improving the symptoms of ADHD, and 
improving brain coherence and executive function. 
5. Pilot study  
The Transcendental Meditation technique was selected for an exploratory study to evaluate 
whether regular practice of the technique by children ages 11 to 14 with ADHD would result 
in improvements in stress , behavioral symptoms, and executive function.  
5.1 Subjects 
The study was conducted at an independent school for children with language-based 
learning disabilities. Participation in the study was restricted to students with pre-existing 
diagnoses of ADHD. The cohort was 10 students ages 11-14, nine boys and one girl. All had 
a diagnosis of ADHD, six with inattentive-type and four with combined-type. Six students 
had comorbidities including general anxiety disorder, dysthymia, obsessive compulsive 
disorder, pervasive developmental disorder, sleep disorders, and tics. Eight students were 
taking stimulants (e.g. Concerta, Ritalin); three of those were also on other medications such 
as antidepressants (e.g. Zoloft, Welbutrin) and atypical antipsychotics (e.g., Risperdal). By 
virtue of attending the school, all students had language-based learning disabilities. 
5.2 Measures 
Data collection was divided into two categories to correspond to the primary and secondary 
hypotheses: 1) measures of stress, anxiety, ADHD symptoms as reported by parent, teacher, 
and student inventories, 2) measures of executive function as measured by parent and 
teacher inventories, and by performance tests. Anecdotal information was collected by 
informal video interviews at pre- and post test times. 
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5.2.1 Stress, anxiety, and ADHD symptoms 
Teachers and parents completed the Achenbach Child Behavior Checklist (CBCL) inventory, 
which is validated as diagnostic of ADHD based on criteria defined in the Diagnostic and 
Statistical Manual of Mental Disorders, fourth edition (DSM-IV). The CBCL is one of the 
most widely-used measures in child psychology, assessing behavior and social competency. 
It is composed of 112 items, each differentiating clinical from non-clinical children. 
Summarized in two categories: Syndrome Scales and DSM-Oriented Scales, the CBCL 
provides eight symptom subscale scores and a Total Problem score. 
Students completed the self-administered Achenbach Youth Self-Report (YSR) and the 
Revised Children's Manifest Anxiety Scale (RCMAS) to assess overall behavioral and 
emotional functioning. The YSR is a companion to the CBCL, providing parallel measures 
from the teachers, parents, and students. Like the CBCL the YSR has 112 items measuring 
eight subscale symptoms categorized under Syndrome Scales and DSM-Oriented Scales, 
and a Total Problem score. The RCMAS is a 37-item self-report instrument assessing the 
level and nature of anxiety in children and adolescents. 
5.2.2 Executive function 
Teachers and parents completed the Behavior Rating Inventory of Executive Function 
(BRIEF). The BRIEF consists of 86 items divided into eight subscales. These scales form two 
broader indices: Behavioral Regulation and Metacognition. These two indices are combined 
to create an overall Global Executive Composite score. The BRIEF assesses behavior 
regulation and executive functioning. 
Four performance tests were used to measure different aspects of executive function. The 
Cognitive Assessment System (CAS) Expressive Attention, Delis-Kaplan Executive Function 
System (D-KEFS) Verbal Fluency test, Tower of London (TOL), and Connor’s CPT II.  
The CAS Expressive Attention subtest is a color-word interference test. It measures higher 
level complex attention, and ability to inhibit. Names of colors are presented in ink colors of 
either the name of the color or a different color. When the color of ink is different from the 
color name the task requires attention, inhibiting the reflexive response, and cognitive 
processing (switching) to say the correct color.   
The D-KEFS Verbal Fluency subtest measures the ability to generate words fluently, 
generate words in specific categories, and shift attention by switching from one category to 
another. The student is asked to list as many words as possible starting with a certain letter, 
to name as many items in a category, and to name items switching from one category to 
another. 
The TOL measures higher order problem-solving, and is used to evaluate difficulties in 
executive function. Subjects are shown a configuration of colored balls stacked on pegs. The 
subject executes a sequence of moves that transforms his or her board to match the 
displayed configuration with the balls arranged on the designated pegs.  
The Connors' Continuous Performance Test (CPT) II is a computerized test that measures 
sustained attention. The subject is presented stimuli on a computer screen (e.g., a letter or 
asterisk) and is asked to respond by pressing a button only when detecting a specified letter 
after seeing another specified letter. 
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5.3 Procedure 
Six weeks before the start of the intervention, two classroom teachers and two 
administrators at the school were instructed in the Transcendental Meditation technique, in 
the same way the students would be (see below). The instruction in Transcendental 
Meditation is standardized and all practitioners around the world are instructed in the 
identical way, thus assuring consistency in instruction and in practice of the technique. 
Following completion of baseline assessments, students were provided the standard 7-Step 
course of instruction in the Transcendental Meditation technique (see 5.4 below). All 10 
children in the group were able to learn the TM technique, and practice it successively as 
evidenced during the morning and afternoon TM sessions and by responses to course 
assessment questionnaires. 
Over the 3-month study period, subjects participated in customary follow-up checks of 
correct meditation, which is standard with the instruction of the technique. Students 
meditated at school in a group for 10 minutes twice each day, once in the morning and once 
in the afternoon. The classroom teachers who had also learned TM led the students in twice 
daily meditation sessions at the school, telling students when to begin and end meditation, 
and timing the meditation. The Certified TM teachers monitored the group meditation two 
or three times a month to assure correct group meditation. 
Parents were encouraged to have students continue regular meditation at home on 
weekends and holidays. Home compliance was not rigorously monitored. 
5.4 Intervention: The Transcendental Meditation technique 
The Transcendental Meditation technique is a mental technique practiced for 10-20 minutes 
twice each day, sitting in a chair with eyes closed. The technique is taught by certified 
Transcendental Meditation teachers. The 7-Step course of instruction involves two 
informational lectures (Steps 1 and 2), a brief interview with the TM instructor (Step 3), 
individual personal instruction (Step 4), which is followed by three days of verification of 
practice and additional information (Steps 5-7). The interview is about 10 minutes, while the 
remaining steps are approximately one hour each day. Each step can be conducted in a 
group except Step 4, which is conducted individually, one-on-one. Periodic meetings with 
the student assures correct practice and reinforces regularity of the practice.  
During the course of instruction, the student learns how to let the mind move from active 
focused levels of thinking to silent, expanded levels of wakefulness at the source of thought, 
without concentration or effort (Travis, 2001). 
After the personal instruction, students in the study meditated in a group at the beginning 
of the first period in the morning and the beginning of the last period in the afternoon. 
Meditation sessions were led by a school faculty member also instructed in the TM 
technique. A certified TM teacher periodically monitored group meditations, and met with 
students individually as needed to assure correct practice as described above. Three months 
after instruction, post testing was administered. 
5.5 Results 
Variables were grouped into two conceptual categories to correspond to the hypotheses. 
One grouping, stress, anxiety, and ADHD symptoms, included the associated variables from 
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the YSR, RCMAS, and CBCL. The second grouping, executive functioning, included the 
responses from teachers on the BRIEF, and the data from the performance tests. Analysis 
was conducted on measures for which there was complete data (N=10).  
Parent inventories and CPT scores were not included in the analysis because fifty percent of 
the parent post test inventories were not returned, and thirty percent of students had 
already left school for summer break at the time of CPT post testing.   
Raw scores were used for all analyses except performance tests, which were converted to 
standard scores using the tables provided in the test manuals. Repeated measure 
MANOVAs were used to test for significant pre-posttest differences.  
5.6 Stress, anxiety, and ADHD symptoms 
From the YSR, the variables selected for analysis were Anxious/Depressed, Withdrawn/ 
Depressed, Affective Problems, Anxiety Problems, Attention Problems, ADHD Problems, 
and Total Problems (Table 1). Added to these variables was the single result of the RCMAS. 
The analysis yielded significant improvement of symptoms from pretest to post test 
F(1,9)=4.7, p=.0285.  
The same measures analyzed from the YSR were selected for analysis of the teacher reported 
CBCL. Teacher results corroborated student reported significant reductions in symptoms, 
F(1,9)=6.5, p=.0155. 
 
Student Teacher 
 Pretest Post Test   Pretest Post Test  
Symptom Mean SD Mean SD ES  Mean SD Mean SD ES 
Anxious/ 
Depressed 
5.7 3.6 2.7* 3.7 .8 10.2 6.4 5.6* 3.6 .7 
Withdrawn/ 
Depressed 
4.8 2.7 3.9** 3.0 .3 4.3 3.8 3.6 4.0 .2 
Affective 
Problems 
5.8 3.4 4.1* 2.5 .5 5.0 3.7 3.6 3.6 .4 
Anxiety 
Problems 
3.2 2.0 1.6** 1.9 .8 3.7 3.5 2.1 2.4 .5 
Attention 
Problems 
7.0 4.0 5.2* 3.5 .5 23.6 10.5 22 11.0 .2 
ADHD 
Problems 
5.4 2.9 4.3 2.7 .4 12.4 5.7 11.7 5.7 .3 
Total 
Problems 
52.5 25.6 40* 27.4 .5 63.1 24.8 56* 31.2 .3 
* p ≤ .05. **p< .005 ES=Effect Size 
Table 1. Achenbach Youth Self Report, Stress, Anxiety, and ADHD Symptoms 
5.7 Executive function 
The BRIEF includes 3 composite measures: Behavioral Regulation Index, Metacognition 
Index, and General Executive Composite. The Global Executive Composite is composed of 
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the Behavioral Regulation Index and the Metacognition Index. A repeated measures 
MANOVA of the General Executive Composite indicated significant improvement in 
executive function from pretest to post test, F(1,9) = 5.5, p = .022. Repeated measures 
MANOVA on the scales comprising the two indices also were statistically significant: 
Behavioral Regulation Index (Inhibit, Shift, and Emotional Control), F(1,9) = 23.7, p < .00001; 
and Metcognition Index (Initiate, Working Memory, Planning, Organize Material, and 
Monitoring), F(1,9)=13.7,p=.0025. Table 2 presents the pre- and post test means and standard 
deviations for the individual scales associated with each index.  
The Tower of London was omitted from analysis because the assessment has been found to 
be less consistent than other measures in distinguishing specific effects associated with 
ADHD from those related to learning disorders (Sergeant, Geurts, & Oosterlaan, 2002). 
 
 Pre-Test Post Test 
Scale Mean SD Mean SD 
Behavioral Regulation 
Index (BRI) 
54.1 16.9 46.4* 13.2 
  Inhibit 19.0 6.9 17.1* 6.5 
  Shift 18.5 5.3 15.5 3.9 
  Emotional Control 16.6 6.7 13.8* 4.3 
Metacognition Index (MI) 94.8 32.1 85.3 23.2 
  Initiate 15.1 3.7 13.2* 3.2 
  Working Memory 22.8 4.2 20.1* 5.3 
  Plan/Organize 21.8 4.4 20.6 5.5 
  Organization of Materials 14.6 4.9 13.2 5.0 
  Monitor 20.4 5.9 18.2* 4.5 
General Executive 
Composite (GEC) 
151.6 37.7 131.7* 33.1 
* p ≤ .05 
Table 2. Teacher Behavior Rating Inventory of Executive Function (BRIEF)  
The performance measures analyzed were the CAS and the D-KEFS (Table 3). The CAS 
scores of Expressive Attention and Accuracy Ratio were combined with the D-KEFS scores 
for Category Fluency and Category Switching. A repeated measures MANOVA yielded a 
significant improvement in scores on these performance measures from pre to posttest, 
F(1,9)=5.0, p=.026. 
 
Measure 
Pre-Test  Post Test 
Mean SD Mean SD 
CAS Expressive Attention 36.10 10.63 44.70* 13.59 
CAS Accuracy 37.70 2.21 39.40* 1.27 
D-KEFS Category Fluency 25.10 7.83 28.70 7.61 
D-KEFS Category Switching 8.30 3.19 9.60 2.63 
* p ≤ .05.  
Table 3. Performance Measures  
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6. Randomized controlled trial of brain function 
To further understand the effects of the Transcendental Meditation technique on children 
with ADHD, a second study explored improvements in brain coherence and brain 
development. The purpose was to provide insight into the underlying mechanisms of 
observed changes. A randomized controlled trial examined the EEG coherence, theta/beta 
ratio, and executive function.  
EEG studies report decreased activation in ADHD populations in parietal areas of the brain 
that weave sensory input into concrete perception (Silk et al., 2005), higher density and 
amplitude of theta activity (di Michele, Prichep, John, & Chabot, 2005; Janzen, Graap, 
Stephanson, Marshall, & Fitzsimmons, 1995), and lower density and amplitude of alpha and 
beta activity (Barry, Clarke, & Johnstone, 2003). Theta/beta power ratios are highly 
correlated with severity of ADHD symptoms (Monastra, Lubar, & Linden, 2001; Monastra et 
al., 1999).  
During memory tasks, theta EEG is generated in the hippocampus and is thought to block 
out irrelevant stimuli during memory processing. In ADHD subjects, greater theta activity 
may block out relevant as well as irrelevant information. 
Another brain marker of ADHD is EEG coherence, a measure that reflects the number and 
strength of connections between different brain areas (Thatcher, Walker, & Giudice, 1987). 
In children diagnosed with ADHD, coherence in all frequencies is reported lower (Barry, 
Clarke, McCarthy, & Selikowitz, 2007, 2009). Alpha coherence is thought to play an 
important role in attention and consciousness.  
6.1 Subjects 
As in the previous study, the subjects were students at an independent school for children 
with language-based learning differences. Eighteen students were stratified by age, and 
randomly assigned to learn TM immediately (TM Group: 6 boys, 3 girls, average age 12.9 ± 
1.3) or learn TM in three months (Delayed-Start Group: 7 boys, 2 girls, average age 13.0 ± 
1.6). Co-morbidities included General Anxiety Disorder (3 subjects), Obsessive Compulsive 
Disorder (1 subject), and Autism (3 subjects). In each group, five of the nine subjects were on 
ADHD medication.  
6.2 Measures 
6.2.1 Executive function 
The Delis-Kaplan Executive Function System (D-KEFS) Verbal Fluency and the Tower of 
London were used to replicate the previous study. Inventories included the BRIEF, the 
Achenbach Child Behavior Checklist, and the Spielberger State Trait Anxiety Scale.  
EEG was recorded during a computer-administered paired choice reaction-time task to 
calculate theta/beta ratios and patterns of EEG coherence. The task began with a display on 
a computer screen of a one- or two-digit number, followed by a blank screen, then another 
one- or two-digit number. Subjects were asked to press a left- or right-hand button to 
indicate which number was larger in value.  
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6.3 Results 
The primary analysis tested differences from baseline to the 3-month posttest. The 
Transcendental Meditation group practiced the TM technique for three months along with 
the curriculum designed for children with language-based learning disabilities; the delayed-
start comparison group received only the curriculum at the school. In this analysis two 
repeated measures MANOVAs were conducted—psychological and performance variables 
in one, and coherence in the other—and an ANCOVA of theta/beta ratio differences, 
covarying for pretest scores. 
A secondary analysis of the delayed-start group compared differences from baseline to the 
3-month posttest , when these subjects were not yet meditating, to differences from the 3-
month to the 6-month posttest, when these subjects were meditating. 
6.3.1 Theta/beta ratios 
The ANCOVA of theta/beta differences, covarying for pretest scores yielded significant 
decreases in theta/beta ratios in the TM group (F(1,17) = 4.7, p = .05). The average 
theta/beta ratio seen in normal populations is 3. At pretest, both groups were well above 
average (TM=9, delayed-start=10.2). At the 3-month post test, theta/beta ratios increased in 
the delayed-start (11.9) group, while the TM subjects moved closer to normal values (7.6). At 
the 6-month post test, after both groups were practicing the TM technique, theta/beta ratios 
decreased in both groups (TM=4.9, delayed-start=7.6). 
For the delayed start group, theta/beta ratios also significantly decreased from the 3-month 
to 6-month posttest (-4. 3) compared to baseline to 3-month posttest (1.3) (F(1,8) = 5.1, p = 
.053), representing the results of three months practice of the technique. 
6.3.2 Coherence maps 
Coherence maps during pretest, 3-month, and 6-month posttests were averaged within each 
group and subtracted: coherence at 3-month posttest minus coherence during pretest for the 
delayed-start and TM group who had been meditating for 3-months; and 6-month posttest 
minus 3-month posttest in the delayed-start group after they had been meditating for 3-
months. These coherence difference maps present coherence in theta (5.0-7.5 Hz), alpha (8.0-
12 Hz), beta1 (13-20 Hz), and gamma bands (20.5-50 Hz). 
Coherence maps (Figure 1) show few sensors with higher coherence in the delayed-start 
group at the 3-month posttest compared to their pretest values (top row). In contrast, there 
were many frontal and parietal areas with higher coherence in the TM group at 3-month 
posttest compared to pretest values (middle row); and there were many frontal and parietal 
areas with higher coherence in the delayed-start group at the 6-month posttest compared to 
the 3-month posttest values (bottom row).  
6.3.3 Executive function 
The Delis-Kaplan Executive Function System (D-KEFS) Verbal Fluency and the Tower of 
London were used to replicate the previous study. Inventories included the BRIEF, the 
Achenbach Child Behavior Checklist, and the Spielberger State Trait Anxiety Scale. However 
not enough inventories were returned to provide sufficient complete data for analysis. 
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Three coherence-difference maps are presented in this figure. In the top row is coherence during the 3-
month posttest minus baseline coherence for the delayed-start subjects. The middle row is coherence 
during the 3-month posttest minus baseline coherence for the TM subjects. The bottom row is coherence 
during the 6-month posttest minus 3-month posttest for the delayed-start subjects, who had been 
meditating over this time.  
Fig. 1. Coherence maps 
6.3.3.1 Tower of London 
There were no significant differences between groups from pretest to post test for the 
Tower of London. There appears to have been significant learning effects in subjects in 
both groups on this test. As mentioned above, The Tower of London has been found to be 
less consistent than other measures in distinguishing specific effects associated with 
ADHD from those related to learning disorders. Consequently this may not be a useful 
measurement for a population that also has established learning disorders, as was the case 
in these studies. 
6.3.2.2 D-KEFS verbal fluency 
There were significant increases from pretest to 3-month posttest in Letter Fluency for the 
TM group (F(1,15) = 7.7, p = .017), and no significant group differences on other components 
of the Verbal fluency test.  
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There were also significant increases in D-KEFS in the delayed-start group after they learned 
TM compared to the time from baseline to the 3-month posttest (F(1,8) =7.8, p = 0.024).  
7. Discussion 
Stress and anxiety can overwhelm and lessen the effectiveness of the individual. 
Anxiousness contributes to poor impulse control, inability to sustain attention, impaired 
working memory, and lack of cognitive flexibility. This raises the question as to whether, in 
some cases, it is the symptoms of stress and anxiety that are being diagnosed as ADHD. 
Whether these problems are a result of ADHD or are the cause of ADHD-like symptoms, 
these studies suggest that reducing stress and anxiety by the Transcendental Meditation 
technique can potentially reduce ADHD symptoms and improve executive function. 
Compared to other meditation techniques, the Transcendental Meditation technique may be 
particularly suited to children with ADHD. It is easy to learn and is learned in less than an 
hour. The technique does not involve controlling the mind; and once learned requires no 
other time investment than the 10-15 minute sessions twice a day. Yet changes in the brain 
are seen within a short time. 
The Transcendental Meditation technique can be done anywhere one can sit and close the 
eyes. Therefore it is portable, and a personal means of self-regulation for ADHD children. 
To maximize the benefits, the recommended routine is one meditation session in the 
morning and one in the late afternoon, every day. Incorporating the TM program in a school 
setting, as was used for these studies, provides an excellent means of maintaining regularity, 
benefiting not only the students but also the school. Teachers’ anecdotal comments revealed 
that teachers were able to teacher more; and the students were able to learn more because 
they were less stressed and anxious. 
With recent research showing reduced ability to cope with stress and slower brain 
development in ADHD children, a technique that can positively affect both of these factors 
can be a valuable resource for treatment of ADHD. The technique does not conflict with 
other cognitive or behavioral approaches, or with medication. With less stress and anxiety, 
the child may be more responsive to other interventions, potentially increasing their 
effectiveness. 
Both studies were small, therefore we cannot infer strong cause and effect relations between 
TM practice and reduction in ADHD symptoms. However, the first study included a 
number of objective performance tests of attention and executive function to support self-
report inventories that are commonly used to diagnosis ADHD. This allowed for within-
study corroboration of results. The second study provided a strong study design of a 
randomized controlled trial.  
Both the psychosocial improvements and improved brain function seen in these studies are 
consistent with previous research on the Transcendental Meditation technique. Psychosocial 
research shows reduced anxiety, increased emotional regulation, and improved social 
behavior in non-ADHD students. Studies of the effect of the TM technique on executive 
function show increased frontal brain coherence, associated with more effective executive 
functioning, improved attention, greater emotional stability, and decreased anxiety.  
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These results suggest that further research is warranted to assess the impact of 
Transcendental Meditation practice as a potential treatment option for ADHD, either alone 
or as adjunct treatment. It would be valuable to replicate the results with larger groups, and 
further study improvements in brain coherence and brain development to gain insight into 
the underlying mechanisms of observed changes.  
8. Conclusions 
The initial pilot study represents the first systematic study of the effects of the 
Transcendental Meditation technique on the symptomatology of ADHD. The results 
indicate that Transcendental Meditation practice 1) can be learned and successfully 
practiced by children with ADHD, 2) has the potential to reduce stress, anxiety, and stress 
related ADHD symptoms within three months, and 3) can result in improvements in 
executive function. 
In the random assignment study, three months practice of the TM technique resulted in 1) 
significant decreases in theta/beta ratios, 2) significant increases in theta coherence, and 
trends for increases in alpha and beta coherence during tasks, and 3) significant increases in 
Letter Fluency. The single-group within analysis yielded similar decreases in theta/beta 
ratios and increases in Letter Fluency after the delayed-start group learned TM.  
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